Using Monte Carlo techniques, the characteristics of a proposed electron/photon detector based on the total absorption of electromagnetic showers in liquid argon have been investigated. The energy range studied was 50 MeV to 2 GeV. Results are presented on the energy and angular resolution predicted for the device, along with detailed predictions of the transverse and longitudinal shower distributions. Comparisons are made with other photon detectors, and possible applications are discussed.
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to the content of lead. However, in prvctice, the resolution is typically around 5%/Y. 4 The sandwich (sampling) type The liquid nitrogen coolant is both inexpensive and readily available.
The test geometry of our simulation is shown in Fig. 1 
Results
The results presented here are based on the generation of 5000 showers at each of the electron/photon energies studied.12 The longitudinal electromagnetic energy deposition (integrated over each X and Y plane at a given Z depth) is shown in Fig. 2 for incident electron energies from 50 MeV to 500 MeV. Figure 3 gives the longitudinally integrated energy deposition distribution as a function of the depth, Z, which directly indicates the fractional longitudinal energy containment of the shower. Up to 500 MeV, almost total shower containment occurs in the first 10 radiation lengths.
The transverse shower energy deposition (X or Y) integrated over 20 cluded from the fits. Figure 11 shows the angular resolution for the simulated detector for incident electrons and photons. This is substantially better than even heavily segmented sodium iodide detectors.
In the calculated results presented here, only the idealized case has been considered. In practice, amplifier and environmental electronic noise and detector construction details (entrance window thickness, etc.) will degrade the resolutions.
Applications
The simulated detector would be useful in applications requiring good energy and position resolution of photons or electrons in the energy range 50 MeV to a few GeV. In particular, it might be a good detector for use in electron-positron annihilation physics at colliding beam accelerators. The energy resolution would allow such a detector to be used at the meson factories for precision photon measurements. The spatial resolution might allow such a detector to be used in medical applications at cyclotron facilities, especially if the angular resolution remains small at lower energies (10-20 MeV).
Conclusions
In the energy range 50 MeV to 2 GeV, the only electron/photon detector with good energy resolution has been sodium iodide. Calculated results have been presented about the shower shapes and expected resolution of another type of detector based on pure liquid argon. This detector has energy resolution comparable to sodium iodide over this energy range, and in addition, provides substantially better angular resolution. 
